Cutaneous venous dysfunction studied in vivo in the LPS-treated rabbit: implication of NO in saphenous vein hyporeactivity.
Superficial vein pathology involves both mechanical (hyperpressure and distension) and inflammatory mechanisms. Conflicting results exist about the role of NO in the venous hyporeactivity induced by inflammation. In order to clarify this point, we aimed to investigate the effects of sepsis on cutaneous vein responsiveness in vivo and the possible contributions of constitutive and inducible NOS to the changes of venous contractility. Saphenous vein diameter was recorded by an ultrasonic echo-tracking device in pentobarbital-anaesthetised rabbits. Bacterial lipopolysaccharide (LPS) was administered i.v. at 20 mg/kg/15 min, inducing a progressive fall in mean arterial blood pressure after 2-3 h. The effects of LPS on saphenous vein responsiveness to noradrenaline (2 microg/kg i.v.) were measured simultaneously. In some rabbits, veins were removed for immunochemistry to detect iNOS staining. The venoconstriction to noradrenaline was already significantly reduced at 30 min after LPS (6+/-1% instead of 19+/-1% before LPS) and was completely abolished 3 h after LPS. A reduction of the venoconstriction induced by sumatriptan, a 5-HT(1B/D) agonist, (100 microg/kg, 11+/-1% after saline n=5) was also observed 180 min after LPS infusion (3+/-1%, n=4). The venodilatations induced by acetylcholine or sodium nitroprusside injected locally into the vein were not altered by LPS. When administered 90 min after LPS infusion, the NOS inhibitor L-NAME but not the selective iNOS inhibitor L-NIL (10 mg/kg) induced a recovery of the venoconstriction. Preventive perfusion with L-NAME (10 mg/kg/2 h) reduced the initial hyporeactivity to noradrenaline (30 to 60 min), but accelerated the lethal fall in MAP. L-NIL (10 mg/kg/2 h), to a lesser extent than L-NAME, also reduced the initial hyporeactivity to noradrenaline; in contrast to L-NAME, L-NIL also delayed the complete loss of noradrenaline constriction and improved animal survival. In control animals, neither L-NAME nor L-NIL modified the venoconstriction induced by noradrenaline. iNOS staining was observed in the saphenous vein endothelium after LPS. The experimental model developed in these experiments allows the study of venous responsiveness during sepsis in vivo. Our results show that LPS administration reduces saphenous vein contractility to both adrenergic and serotoninergic constrictor agents. The data suggest that both endothelial and inducible NO are involved in the loss of venous reactivity but these enzymes exert contrasting effects on blood pressure changes.